Enzymatic characterization of a recombinant isoform hybrid of glutamic acid decarboxylase (rGAD67/65) expressed in yeast.
Glutamic acid decarboxylase (GAD, EC 4.1.1.15) catalyses the conversion of glutamate to gamma-aminobutyric acid (GABA). The 65 kDa isoform, GAD65 is a potent autoantigen in type 1 diabetes, whereas GAD67 is not. A hybrid cDNA was created by fusing a human cDNA for amino acids 1-101 of GAD67 to a human cDNA for amino acids 96-585 of GAD65; the recombinant (r) protein was expressed in yeast and was shown to have equivalent immunoreactivity to mammalian brain GAD with diabetes sera. We here report on enzymatic and molecular properties of rGAD67/65. Studies were performed on enzymatic activity of rGAD67/65 by production of 3H-GABA from 3H-glutamate, enzyme kinetics, binding to the enzyme cofactor pyridoxal phosphate (PLP), stability according to differences in pH, temperature and duration of storage, and antigenic reactivity with various GAD-specific antisera. The properties of rGAD67/65 were compared with published data for mammalian brain GAD (brackets). These included a specific enzyme activity of 22.7 (16.7) nKat, optimal pH for enzymatic activity 7.4 (6.8), K(m) of 1.3 (1.3) mM, efficient non-covalent binding to the cofactor PLP, and high autoantigenic potency. The stability of rGAD67/65 was optimal over 3 months at -80 degrees C, or in lyophilized form at -20 degrees C. Hybrid rGAD67/65 has enzymatic and other properties similar to those of the mixed isoforms of GAD in preparations from mammalian brain as described elsewhere, in addition to its previously described similar immunoreactivity.